Introduction
At the Tevatron B [2] . A significant enhancement of the branching ratio is expected in several new physics models. For example in the minimal super-symmetric standard model the B 0 s branching ratio is proportional to tan 6 β where tan β is the ratio between the vacuum expectation values of the two neutral Higgs fields. In R-parity violating super-symmetric models an enhancement is possible even at low values of tan β. Both Tevatron experiments optimize the selection of B 0 s → µ + µ − candidates using simulated signal events and background events from mass sidebands. While D0 combines the discriminant variables in a boosted decision tree, CDF uses a neural network (NN). The combinatorial background is estimated by a fit to the mass sidebands. The contribution from decays of B mesons to two light hadrons, which could peak in the signal mass region, was estimated to be an order of magnitude lower than the combinatorial background. To obtain an absolute branching ratio the number of signal events is normalized to the highstatistics B + → J/ψK + mode. For the limit calculation CDF splits the data sample in three bins in NN output and five bins in mass which improves the sensitivity by 15% compared to using just one bin. The D0 analysis is performed on three separate data samples corresponding to three different detector configurations. CDF does not see a significant excess (Fig. 1 left) in a data sample of 2 fb −1 and sets a 90% confidence level (CL) limit at
has not yet unblinded the signal region ( Decays to J/ψ φ and ψ(2S) φ are excluded from the measurement. However, the former one is used as a normalization channel. In a data sample of 0.92 fb −1 CDF sees an excess with a significance of 2.4 standard deviations (Fig. 2 left) . Assuming this excess comes from
−6 is measured, well consistent with the SM expectation. Since the signal is not significant CDF quotes a 95% CL limit on the relative branching ratio of B(B
s → J/ψ φ) < 2.6 × 10 −3 , corresponding to a limit on the absolute branching ratio of B(B 0 s → µ + µ − φ) < 6.0 × 10 −6 [6] . D0 observes no events in the signal region in a data sample of 0.45 fb −1 (Fig. 2 right) . The derived 95% CL upper limits are B(B 
The time evolution of B 0 s andB 0 s mesons is fitted in an unbinned maximum likelihood fit where information about the production flavor is determined from decay products of the second b hadron produced in the collision (opposite side flavor tagging). As the final state is not reconstructed exclusively, the missing momentum is corrected for using simulation. In a data sample of 5 fb −1 D0 measures an asymmetry of a s SL = (−1.7 ± 9.1(stat.)
. This value agrees well with the SM prediction and previous measurements [10, 11] as can be seen in Fig. 3 right. both processes is in the SM given by β s = arg(−V tb V * ts /V cb V * cs ) ≈ 0.02 [8] . Contributions from new physics could enlarge it in the same way as the phase φ.
CP violation in B
As J/ψ and φ are vector mesons the decay of the pseudoscalar B 0 s can proceed via angular momentum L = 0, 1 or 2, resulting in a CP parity of (−1)
L . An angular analysis allows to identify the CP eigenstates. Information about CP violation can be extracted from a comparison to the mass eigenstates identified by their defined lifetime. Thus the mixture of final CP eigenstates is advantageous if ∆Γ is significantly different from zero. −0.02 (syst.) is determined. In this result the strong phases are constrained to values measured in B 0 → J/ψ K * decays, which removes the ambiguity. In Ref. [14] D0 recently presented an updated preliminary result without constraints on strong phases.
As can be seen in Fig. 4 both results are consistent with each other. The consistency with the SM, measured by the p-value, is 7% (1.8σ) for CDF and 8.5% (1.7σ) for D0. The green band in Fig. 4 is given by ∆Γ = 2|Γ 12 | cos φ and shows the region accessible by new physics models that have the same value of Γ 12 , which is dominated by tree level processes, as predicted in the SM. 
Conclusions and outlook
No evidence for physics beyond the SM was found so far in the B 
